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Understanding how people's relationships with nature form, how they influence personal values and
attitudes, and what behavioural implications they may have could provide more insight into how
connectedness to nature (CNT) can effectively contribute to environmental management goals. This
paper undertakes a review of literature published over the past decade (2002e2011) on SCOPUS; and
describes the current state of knowledge regarding CNT, assesses any efforts towards the spatial mapping
of CNT for environmental management, and identifies measures of CNT defined in the broader literature.
This review suggests that there is quite some overlap in the literature on CNT concepts, and that more
effort needs to be made towards multi-disciplinary research which explores how CNT can be useful to
environmental planning and conservation research on the field. It also further corroborates the need and
relevance of applying more social and affective strategies to promote conservation behaviour. The main
progress in CNT theory seems to have been made in the development of measurement tools, and it is
clear that there is a strong convergent validity amongst the different measures due to their similarity, and
functional associations. Further efforts towards the exploration of multi-dimensional measures is rec-
ommended since they consistently stand out as showing better results. The geographic visualisation of
CNT constructs is another area of research that deserves attention since it can provide a unique point of
view towards guiding participatory protected area planning and management.
© 2015 Elsevier Ltd. All rights reserved.A substantial body of literature has been published in the social
and behavioural sciences over the last three decades examining the
humanenature relationship (e.g. Degenhardt, 2002; Schultz,
2001a,b, 2002; Mayer and Frantz, 2004; Orr, 2004; Nisbet et al.,
2009). The study of connectedness to nature (CNT) is primarily
concerned with understanding how people identify themselves
with the natural environment and the relationships they formwith
nature. The literature devoted to peopleenature relationships has
made valuable contributions to environmental psychology; how-
ever the breadth and variety of CNT literature can also present
challenges to a comprehensive understanding of the field. This is
exemplified by the multiplicity of terms used for this construct,all).
., Conrad, E., A literature rev
agement (2015), http://dx.dwith CNT also referred to in the literature as nature connectedness
(Schultz, 2002), nature relatedness (Nisbet et al., 2009), love and
care for nature (Perkins, 2010), connectivity with nature (Dutcher
et al., 2007), emotional affinity toward nature (Kals et al., 1999),
dispositional empathy with nature (Tam, 2013a,b,c) or inclusion of
nature in the self (Schultz, 2001a,b). Given this breadth of terms,
there is substantial scope for literature reviews of existing academic
research in the subject area, in order to highlight key elements and
trends in the field.
CNT theory suggests that a relationship with the natural world
directly affects people's physical, mental, and overall wellbeing due
to benefits gained by increased exposure to nature and positive
experiences in the natural world (Tauber, 2012). Direct experiences
with natural settings seem to have very profound emotional effects
on people (Louv, 2008), and a stronger commitment to nature could
lead to higher human interest in environmental protection
(Perkins, 2010). Consequently, understanding how people's re-
lationships with nature form, how they influence personal valuesiew of connectedness to nature and its potential for environmental
oi.org/10.1016/j.jenvman.2015.05.022
B. Restall, E. Conrad / Journal of Environmental Management xxx (2015) 1e152and attitudes, how they can be measured and what behavioural
implications they may have, could provide more insight into how
CNT has the potential to effectively help meet conservation goals.
Better insight into people and their relationships with nature has
the potential to enhance our ability to effectivelymeet conservation
goals. Understanding how these relationships form, how they in-
fluence personal values and attitudes, and what behavioural im-
plications they may have remains critical. The ability to link CNT
concepts to geographically defined spaces could also potentially be
useful for purposes of environmental management, and for con-
servation planning in particular.
Given the above, this paper provides a literature review of CNT
academic literature over the past decade (2001e2011), with three
main objectives: a) to describe the current state of knowledge
regarding CNT; b) to assess any efforts towards the spatial mapping
of CNT for environmental management and c) to identify measures
of CNT defined in the literature.
1. Connectedness to nature and its relevance to
environmental management
Various authors have suggested that humans were in the past
more physically and psychologically connected to nature than
people living in industrialised nations today (Melson, 2001;
Shepard, 1993, 1996). This implies a potential disconnect from the
natural environment (Axelrod and Suedfeld, 1995; Beck and
Katcher, 1996, Katcher and Beck, 1987) primarily due to the
displacement of people into cities which seems to insulate us from
outdoor natural environmental stimuli (Stilgoe, 2001). Clearly hu-
man pressures in modern society, coupled with technological im-
provements and increased urbanisation, could also be affecting
people's ability to connect with nature in their daily lives, poten-
tially creating a nature-disconnect which is thought to have an
impact on our empathy for other species and our desire to help
conservation efforts (Louv, 2008; Kellert, 1997; Conn, 1998). This
could also be leading to a decline in people's connectedness across
generations and diminishing our experience in andwith the natural
world (Kahn et al., 2009). Some even argue that the relationship
between people and the natural world is in fact broken, and that
this is leading to a failure to value the very same systems that keep
us alive (Monbiot, 2013). Consequently understanding how a sense
of connection with nature can impact upon people's decisions to
protect nature is important if we wish to protect biodiversity, and
ultimately this same sense of connectedness to nature (Howard,
1997; Schultz, 2000).
Wilson (1984) claims that humans have an innate kinship for
nature which he terms biophilia. This understanding of our sense of
inclusion in nature is referred to as our ‘ecological identity or self’
(Naess, 1973); and attachment to nature and place are thought to
affect human identity or self-definition (Clayton and Opotow, 2003;
Mayer and Frantz, 2004; Schultz et al., 2004). Perkins (2010) defines
the construct of love and care for nature as “a deep love and caring
for nature which includes a clear recognition of nature's intrinsic
value as well as a personal sense of responsibility to protect it from
harm”. Similarly Nisbet et al. (2009) proposed the term ‘nature
relatedness’ (NR) to explain our connectedness with other living
things in the natural world - even those that are not appealing to
humans.
Klassen (2010) suggests a strong interrelatedness between
ecological identity, sense of place and ecological literacy, and es-
tablishes that the degree to which these three concepts influence
individuals varies from person to person. He also concludes that
an individual‘s CNT is dependent on a variety of precursors,Please cite this article in press as: Restall, B., Conrad, E., A literature rev
management, Journal of Environmental Management (2015), http://dx.dincluding ‘prior knowledge’, ‘lived experiences’, ‘cultural back-
ground’, as well as ‘encountering and conversing with people who
display their compassion, caring, and dedication for environ-
mental concerns’. Schultz (2002) also suggests that ‘values’ act as a
bond between all these concepts and precursors mentioned by
Klassens since they underpin the relationship with the natural
world, and their affective psychological and physiological re-
sponses to natural settings (Crystal and Chuck, 1987). Wilson
(1984) also suggests that another important determinant
impinging on our deep and profound relationship with nature is
spirituality, and suggests that an ecological self is experienced
through ‘a sense of belonging or spiritual oneness with nature’.
Similarly Kamitsis and Francis (2013) conclude that exposure to
nature and CNT are indeed positively associated with psycholog-
ical wellbeing and significantly mediated by spirituality. Schroeder
(1990, 1991) defines spirituality as the experience of “being related
to or in touch with an ‘other’ that transcends one's individual sense of
self and gives meaning to one's life” at the deepest level of the
human psyche (Crystal and Harris, 1987). Thus, the human values
of natural areas can also include the sense of timelessness and
feelings of community and connectedness to other people as well
as to places and things in nature (e.g. landforms, natural features,
other living things) (Daniel et al., 2007).
Schultz (2002, 2004) argues that the construct for CNT is
composed of three dimensions of psychological inclusion in nature
e i) a cognitive or mental representation of that self that creates
an interdependence with nature; ii) an affective representation
which refers to an individual's emotional bond with nature that
creates a sense of intimacy and care for it; and iii) a behavioural
component which refers to an individual's commitment to act in
the best interest of the natural environment and protect it. How-
ever Ashmore et al. (2004) suggest that there are more dimensions
to CNT and propose that ‘collective identity’ also has a determinant
role since one may interpret nature as a collective community
which humans belong to (Clayton, 2003). Collective identity is
defined by Tajfel (1978) as “that part of an individual's self-concept
which derives from his knowledge of his membership of a social group
(or groups) together with the value and emotional significance
attached to that membership”. Collective identity is also related to
social capital theory which Perkins et al. (2002) define as “the
norms, networks, and mutual trust of ‘civil society’ that facilitate
cooperative action among citizens and institutions”, and which re-
sults in direct benefits for those community members (Kawachi
et al., 1997). In fact, social capital theory could also play an
important role in the way humans adapt to environmental shocks
(Mogues, 2006), or in certain cases even why they hamper adap-
tation (Bezabih et al., 2013). It would therefore be fair to conclude
that the level of resilience of social-ecological systems is not only
dependent on social factors such as people's ability to anticipate
changes and adapt to future challenges (adaptive capacity), but is
also influenced by human intervention, institutional policies and
exposure to natural changes over time (Nelson et al., 2007).
Consequently ecological resilience and social factors like CNT are
intrinsically interconnected through changing forms of natural
resource management demands over time (Ruiz-Mallen and
Corbera, 2013).
Several authors (e.g. Bragg, 1996; Roszak, 1992) insist that a
more connected sense of self to nature is conducive to environ-
mentally responsible behaviour (ERB), and that less tangible social
motivations like CNT or place attachment are in fact potential
drivers of significant environmental action (Kals et al., 1999; Vaske
and Kobrin, 2001; Dutcher et al., 2007). Indeed, as connectedness to
nature or place increases so does one's empathy and willingness toiew of connectedness to nature and its potential for environmental
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has been shown to increase interconnectedness and love for nature
(Kaplan and Kaplan, 1989; Rolston,1993;Wilson, 1984). Meanwhile
Schultz (2000) argues that the value people give to an object de-
pends on the extent to which they include that object within their
sense of self, and that pro-environmental behaviour is more likely
with increased connectedness to nature or place (Gosling and
Williams, 2010; Schultz, 2002).
The above ‘eco-psychological’ arguments then suggest that
there are significant disparities in the way individuals are attrac-
ted to nature, and disconnectedness from nature could indirectly
contribute to environmental deterioration (Howard, 1997; Schultz
et al., 2004). Schultz (2000) and Howard (1997) argue that if we
start to value nature, we will feel a higher concern for it and
commit towards its protection. However the relationship between
nature and self is in many ways at conflict with people's percep-
tions of natural and unnatural environments e where most
perceive natural areas as independent from human agency,
potentially leading to cognitive dissonance (Elliot and Devine,
1994; Festinger, 1957). Cognitive dissonance occurs when people
are torn between opposing thoughts or feelings about a particular
concept (Vinning, 2008; Festinger et al., 1956). This dissonance
typically leads people to rationalise their environmentally
damaging behaviour in order to relieve this dissonance, and feel
better about their contradictory perceptions and actions. Resolving
this conflict in perceptions of CNT and actual behaviour could lead
to more environmentally responsible behaviour (Vining et al.,
2008).2. Methods
2.1. Data collection protocol and search strategy
This paper presents two sets of literature reviews e the first
dataset based on a review of the literature undertaken using
principles of Systematic Literature Review (SLRs) protocols as a
guide, and the second dataset based on a less restrictive but
wider search for relevant literature related specifically to mea-
sures of CNT. The SLR protocol was identified a-priori and
detailed the study inclusion criteria, established a series of re-
view questions, identified relevant studies, appraised their
quality and summarised the evidence to provide an overall pic-
ture of CNT literature. The aim was to synthesize findings from
recent literature in order to understand the direction CNT
research is taking, while reducing the effect of the reviewers'
own bias, identifying gaps, and suggesting directions for further
research (Khan, 2003; Higgins and Green 2011). Pullin and
Knight (2001), Pullin et al. (2004), Fazey et al. (2004) and
Sutherland et al. (2004) agree that SLRs are improved methods
for the identification of academic evidence and for its application
in environmental conservation and management. The study
provides a concise and systematic synopsis of the somewhat
fragmented literature on CNT for researchers to draw reliable
conclusions on CNT's potential contribution to environmental
management (Sackett et al., 2000).
The first step of the literature review involved systematically
identifying data sources. The papers which formed our dataset
were thus selected from peer reviewed literature on CNT pub-
lished between January 2002 and December 2014 for the first
dataset. Searches of web-based databases hosted by SciVerse
(Scopus) were conducted, specifically under the categories for
“Life sciences” (7200 journal titles) and “Social sciences and hu-
manities” (5300 titles). Scopus was selected because it offersPlease cite this article in press as: Restall, B., Conrad, E., A literature rev
management, Journal of Environmental Management (2015), http://dx.dsignificant coverage of databases that deal with the environmental
social sciences. The search terms used were “connectedness to
nature” and “nature relatedness”, with papers selected for further
evaluation if they contained this term within the article title, ab-
stract and/or keywords. Other related search terms were excluded
since CNT is by now established as the leading term for this
construct. The use of the Scopus database inevitably means that
other relevant CNT literature may have been overlooked, since it
only offers literature written in English, and excludes other works
published in books, dissertations, and conference proceedings or
online. Nonetheless peer-reviewed research communicated
through the medium of established journals remains the most
reliable source for a systematic literature review that can with-
stand academic scrutiny, despite the above limitations. For re-
searchers trying to identify or build a CNT measure ideal for their
needs, a more complete list of available measures is needed.
Consequently, in order to provide a more comprehensive literature
review of measures associated with CNT, the author also under-
took a Scopus search beyond the reference years; and furthermore
screened the first 100 returns of ‘grey literature’ from the Google
search engine using the same keywords, but focussing specifically
on measurement of CNT. This second dataset was used specifically
to provide a more comprehensive collation of CNT measures
beyond the first dataset. Only English language publications were
assessed.
2.2. Study inclusion criteria
Each article returned by the database search had its full text
reviewed if the title and/or abstract were deemed to meet any
three of the following study inclusion criteria, namely: a) articles
specifically dealing with the topic of connectedness to nature; b)
articles containing a measure quantifying the connection to the
natural world; and c) articles that attempt to map CNT. Publi-
cations were scored for the extent to which they discussed each
of the three inclusion criteria listed above in the title or abstract,
and when necessary in the introduction and discussion sections.
Thus, whether a published article was deemed relevant was
dependent on the context of the study, and its direct relevance to
CNT. Consequently papers that simply mentioned CNT or simply
discussed fringe aspects of underlying CNT concepts were
deemed to be irrelevant to this review. All papers were assessed
by the primary author to ensure consistency, with key findings
then reviewed by the second author. After searching the Scopus
database, the selection was narrowed down to 260 papers pub-
lished between 2002 and 2014. Of these 260 sources, 170 were
rejected because they did not match the study inclusion criteria
mentioned above. Our final sample was comprised of 90 peer
reviewed papers from forty different journals and are listed in
Annex I.
2.3. Coding protocol
The selected 90 papers were each reviewed carefully to assess
their relevance against an a-priori protocol derived following a
preliminary review of all papers. We identified the following ten
review variables in order to describe the papers' context and
methods formeasuring CNT, and these variables were subsequently
used to score each relevant paper accordingly.
2.4. Limitations
Bibliographic and academic research databases availableiew of connectedness to nature and its potential for environmental
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views; however, the social sciences and humanities literature is
more fragmented than the natural sciences and engineering field
(Boaz et al., 2002). The social sciences also seem to lack the large
scale databases typically found in medicine, chemistry and other
scientific disciplines; and are spread across niche journal re-
positories available via commercial subscription. Similarly under-
taking systematic search protocols tends to bemore difficult than in
scientific disciplines like medicine because of the variability of
social science terminology and indexing in established repositories
(Fazey, 2005a,b). Since we only assessed literature from Scopus
journals, and general Google searches specifically for the measures
section, some caution is necessary when deriving conclusions from
this work since other relevant CNT literature may have been
excluded. This is especially relevant in view of recent open-access
repositories like PlosOne and the acceleration of scientific output
which is estimated to double every 9 years (Bornmann and Mutz,
2014). In fact, circa 60 of the 90 papers selected here where pub-
lished in 2013 and 2014 alone.
3. Results and discussion
3.1. CNT papers published and their wider research contexts
Ninety papers were found to be of direct relevance to CNT
within the 13 years analysed on the Scopus database. A comparison
against the coverage of other similar psychological constructs like
place attachment (in the same database and over the same period)
suggests that CNT is still somewhat under-represented in the Sco-
pus literature. For instance a similar search for the term “place
attachment” (PA) revealed 1064 potential sources which are of
direct relevance to the PA literature.
Out of the 90 papers reviewed, 76 papers (84%) undertook
empirical research which applies CNT within specific contexts,
while only 12 published papers (13%) comprised literature reviews,
and only two papers were general format papers in the form of
essays, reports or discussion papers. While the benefits of wide-
spread empirical research are clear, this result also confirms there is
scope for reviews of this nature. The majority of papers were stand-
alone studies (78%) and the remaining 22% of the studies formed
part of wider programmes of research e primarily looking at
related health issues in connection with CNT, or else exploring the
interplay between teaching and CNT. 54% of the studies received no
reported funding whatsoever, and only 31% of papers received state
funding, with only 4% receiving academic funding and 7% receiving
NGO funding.
3.2. Journals publishing about CNT
Between 2002 and 2014, 17 journals published papers specif-
ically dealing with CNT; however, 15 of these journals only pub-
lished one paper on the subject over this time span. The ‘Journal of
Environmental Psychology’ (JEP) published 30% of all papers (27
papers), followed by Landscape and Urban Planning (LUP) at 56%
and Health& Place, Ecological Economics, Journal of Environmental
Management, Procedia e Social and Behavioral Sciences, and
Environment and Behavior which published 3% of the papers. This
result comes as no surprise since the JEP is a leading journal for
academics who have a specific interest in the interrelationships
between people and their physical surroundings. This implies that
CNT is somewhat relegated to the psychology literature base and
has limited exposure or application in other multi-disciplinary
publications or academic literature, which can be a limiting factorPlease cite this article in press as: Restall, B., Conrad, E., A literature rev
management, Journal of Environmental Management (2015), http://dx.dtowards the potential influence of CNT concepts in environmental
policy or management decisions.
3.3. Country interest in CNT
For each paper we noted the institution and country where
authors were based in order to give an idea of the spread of CNT
research and to identify any cultural biases which may be present.
All papers originated only from 25 countries, and the largest
numbers of publications (27%) were written from USA institutes,
followed by 17% in Australia and 8% in the UK, 7% in the
Netherlands, 6% in Canada, while Germany made a modest
contribution (4%).
The only lower income country represented, based on the gross
national income per capita and a classification of economies by the
World Bank (2010e2014), was Iran; however the paper in question
was written by academics in India. Overall this suggests that
studies in CNT are undertaken in high-income countries, and that
low-income countries are poorly represented in CNT literature.
Unfortunately this bias towards high-income countries is not
specific to CNT literature alone and remains prevalent in most
fields of research (Pablos-Mendez and Shademani, 2006). The
main probable reason for such a significant discrepancy between
high and low-income countries is likely due to the lack of envi-
ronmental research funding allocated in these countries, and is
further compounded by the Environmental Kuznets Curve hy-
pothesis (Kuznet, 1955; Grossman and Krueger's 1991; Stern
2004). Kuznet's hypothesis suggests that there is a relationship
between environmental deterioration and a country's develop-
ment especially during the initial phases of industrialisation. He
posits that when certain levels of per-capita income are reached
the degradation is reversed since economic growth helps create
better regulatory conditions for environmental improvement and
more demand for better environmental quality (Yandle et al.,
2002). Understanding CNT in low-income countries could expose
some interesting comparisons in connectedness between people
from different social and economic realities, and the potential
effects of technology embeddedness and globalisation on CNT
perceptions. Consequently one can assume that such discrepancies
are also attributable to a country's capability to invest in research,
and the significant differences in the scientific spending of nations
(Fazey, 2005a,b; May, 1998; Tilman, 2000). This limitation is
indeed significant because ultimately we may be generalizing
about the way people connect to nature on the basis of very few
cultural frameworks, and limits a true understanding of CNT as a
universally-applicable concept.
3.4. Academic domains pursuing CNT, and their spatial focus
As can be expected, the greatest proportion of papers (66%)
analysed CNT purely from the psychological point of view, or
looked at its application within the environmental and social psy-
chology domain. Only 13% of papers focused on the implications of
CNT on conservation, 6% on human geography, 3% on sociology
along with a similar 3% on the medical sciences. Other varied dis-
ciplines like education only garnered a share of 7%of the literature.
This suggests that CNT is somewhat grounded in the psychological
sciences but still garners interest from various domains
(Oberkircher et al., 2011) including environmental policy and
planning, and more needs to be done to ensure more interdisci-
plinary approaches for its application on the field.
Our review indicates that there is a moderately varied dis-
tribution of studies across the identified spatial scales. Papersiew of connectedness to nature and its potential for environmental
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nated the literature (29%); followed by a specific focus on ‘Natural
areas (not directly modified for human purposes)’ at 13%. ‘Urban
areas’ (12%) and ‘Agricultural areas’ (11%) also were the subject of
study; while ‘Rural areas’, (7%), ‘Outdoor areas or urban parks’
(6%), ‘Touristic areas’ (2%), and ‘Contaminated/polluted environ-
ments’ (1%) garnered modest interest. ‘Office environments’
received no direct CNT attention in the period reviewed and 16%
of the papers had no particular spatial focus. These results
indicate that research is mostly focused on understanding CNT
within a generic appreciation of nature, or simply focused on the
psychological implications of CNT on people, rather than being
framed within specific environments. However, natural and ur-
ban areas do seem to be of direct interest in CNT, while fewer
studies where applied to agricultural areas, rural areas, outdoor
areas or urban parks, and touristic areas. This is possibly the
result of people moving out of rural areas and relocating to
coastal and urban settlements (Daily, 2001; Fischer et al., 2005),
which further decreases our exposure to nature and natural
places and creates an implicit demand towards understanding
people's affinity to modified urban areas or their peri-urban
fringes. As mentioned earlier human contact with nature is
important for human well-being, both physically and psycho-
logically, and applies not only within natural environments but
also within urban environments (e.g. importance of urban green
space). In fact, a recent literature review by Haluza et al. (2014)
that investigated physiological outcomes of experiencing nature
confirms that natural environments offer a high potential for
human well-being, restoration and stress recovery. The benefits
of being connected with nature seem to reach beyond helping
people to recover from stress or attention fatigue, and Mayer
et al. (2009) suggest that a sense of belonging in the natural
world can also help people gain purpose and meaning in life.
Many (Wilson, 1984; Kellert and Wilson, 1993; Kellert, 1997)
argue that people have an inherent need to associate with the
broader natural world, and when this need is met they will in
turn experience psychological benefits (Roszak, 1995). However
it is important to note how Klassen (2010) suggests that while
youth in urban centres have less connectedness to nature, rural
youth are also showing signs of disconnectedness. Hence a
greater understanding of how CNT constructs are shaped within
modified environments, and the implications of such changes in
modified environments is still lacking (Young, 2000; Luck et al.,
2004).3.5. Stakeholder involvement
There is doubt that successful nature management can be
designed or implemented without taking in consideration the
relationship with the broader society. For instance, conserving
rural landscapes has been shown to require complex coordination
with many public and private stakeholders (Donahue, 1999;
Sample, 1994). Despite the potential links between peoples' CNT
and planning, only 74% of the papers involved stakeholders
somewhat in their studies with the vast majority of them (60%)
being involved simply for data gathering purposes and to obtain
their views (11%). This implies that although there were varying
degrees of public involvement, only 3% of the papers attempted to
apply the findings through true participatory or consultative
research beyond the mere acknowledgement of local people's
reflections and attachment to nature. Nonetheless, it is crucial to
note that despite the appeal of participatory research, this in itself
raises numerous other academic and political challenges that goPlease cite this article in press as: Restall, B., Conrad, E., A literature rev
management, Journal of Environmental Management (2015), http://dx.dbeyond the mere production of data (Cornwall and Jewkes, 1995).
More needs to be done in order to make the case on how CNT
research can contribute towards ensuring that the location of
power in the participation process remains with the local people
involved (Hovik et al., 2010), while fostering and leveraging this
connectedness, or lack of it, towards effective participatory con-
servation efforts and more responsible environmental behaviour
(Ernst and Stefan, 2011).3.6. Spatial mapping of CNT constructs
Spatial mapping and analysis of geographically referenced in-
formation is being used extensively in the social sciences to gain
spatial perspectives that can solve complex environmental prob-
lems which are embedded in space and time (Goodchild and
Janelle, 2010). This is especially the case due to the proliferation
of location-based personal devices over the last decade. In view of
recent efforts towards community involvement in natural
resource management, spatial mapping has emerged as a
powerful tool to bring communities' knowledge and points of
view to the attention of public authorities or decision-makers. In
fact, participatory mapping is nowadays being used extensively to
create maps that represent community values and perceptions,
land use patterns, local knowledge and practices that can
empower decision making while empowering stakeholders
(Brown and Ramirez-Gomez, 2013). Participatory mapping refers
to “community-based research and development approaches that
use local people to map places”, and which facilitate public
involvement in policy making (Sieber, 2006) by projecting
cognitive spatial knowledge into cartographic and visual
descriptive datasets (Herlihy and Knapp, 2003). Despite these
benefits, our review did not come across any efforts that tried to
map CNT specifically, even though a lot of work has gone towards
using mapping approaches for measuring and displaying similar
cognitive constructs, for example landscape values and place
attachment (Brown and Raymond, 2007; Brown et al., 2015).
Applying ‘geographic visualisation’ techniques to display social
constructs like CNT could provide an alternative cartographic
landscape that could provide policy makers with multiple and
exploratory perspectives of data to understand spatial and social
construct patterns better (Crampton, 2001). Mapping re-
spondents' response to a CNT measure would allow for the spatial
projection of CNT expressions of value towards nature and provide
a unique point of view to identify social risks associated with
potential land use change. Despite the above, only 4% of the CNT
papers reviewed attempted to include this perspective in their
research.
If we are serious about the view that people are part of an
ecosystem, then good ecosystem management should stand to
gain from the mapping of social or personal meanings or value
people attribute to nature; or how we view humaneenvironment
relationships and the extent to which people agree or disagree on
these meanings (Brown et al., 2013). McLain et al. (2013) identify
three broad potential uses of socio-spatial data in environmental
planning, namely to: a) secure land tenure and manage natural
resources; b) identify local ecological knowledge; and c) identify
peoples' connection to place (Brown et al., 2013). Participatory
spatial mapping of intangible assets like CNT and similar nature-
place-human specific priorities can be a useful approach to better
integrate local knowledge in conservation planning since it can
identify areas of common values or disagreement and also act as
an educational tool. CNT spatial mapping can allow planners to
identify areas of distinctive human connection and relate thatiew of connectedness to nature and its potential for environmental
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biodiversity protection (Colchester, 1998) and integrated
resource management, while contributing towards participatory
decision making and providing a reference point for monitoring
or evaluation (Table 1).
3.7. Research methods used for measuring CNT
The aim of this section is to provide an overview of CNT mea-
sures mentioned or used in the wider literature to measure,
quantify and categorize the human relationship with our natural
environment. We review the distinctiveness of these measures as a
further contribution to the theoretical understanding of connection
to nature, and undertake a critical analysis of their strengths and
weaknesses. Out of the papers reviewed for the first dataset, 49%
actually use one or more tools to quantify CNT, and some of the
studies reviewed have even developed psychometric scales of their
own. Although a number of the papers reviewed or assessed
numerous instruments that measure CNT, it is clear that other
established CNT measurement tools were omitted since they were
not published in peer-reviewed journals. Consequently a wider and
less restrictive literature review beyond the SCOPUS journal and
date parameters was undertaken for this section in order to create a
second dataset. Table 2 below builds on previous compilations
published by Bruni, Schultz and Saunders (2013), Hefler and
Cervinka (2009) and Tam (2013a,b,c) in order to fill the gap in the
existing literature by reviewing a compendium of CNT tools. Please
note that only measures which are most cited and are intended for
an adult target audience were reviewed, and this list is not deemed
to be exhaustive. The measures are sorted in chronological order so
as to show howmeasures have evolved over time. It is important to
note that the majority of measures reviewed are essentially uni-
dimensional in scope since they tend to identify one specific
aspect of the connection between humans and nature; which are
typically related to affective affiliation, cognitive representation, or
relationship commitment (Tam, 2013a,b,c). On the other hand,
other scales like the Environmental Identity scale (EID) tend to
exposemultiple dimensions of CNT like the interactionwith natural
elements, importance of nature, importance of affiliation withTable 1
Descriptive variables and answer categories used.
Variables Questions
1. Study Category: What type of study is this?
2. Research integration Is the study stand-alone or part of a wider pro
of research?
3. Funding Did the study receive funding?
4. Journal and country: Which journals are publishing about CNT, and
countries are papers coming from?
5. Disciplinary focus: Does the study emanate from a specific discip
standpoint?
6. Spatial focus: Is the study focused on a particular type of en
If yes, what type of environment?
7. Stakeholder Involvement Does the study involve stakeholders?
8. CNT mapping Does the study involve spatial/geographic map
CNT or related concepts?
9. CNT Measurement Is the study focused on the measurement of C
10. Policy and Management Does the study have practical implications for
and environmental management?
Please cite this article in press as: Restall, B., Conrad, E., A literature rev
management, Journal of Environmental Management (2015), http://dx.dnature, and emotions toward nature (Tam, 2013a,b,c; Clayton,
2003) or behavioural attitudes.
There is clearly substantial similarity and possible overlap
between the various measures and constructs of CNT reviewed
above, even though they theoretically focus on different aspects
of CNT. These similarities are even acknowledged by the authors
themselves in some cases. Mayer and Frantz (2004) suggest that
CTN and INS are highly inter-correlated (r ¼ .55) and have similar
correlations with behaviour (Tam, 2013a,b,c). Nisbet et al. (2009)
also noted similarities between the NR and CTN scales, and
Howell et al. (2011) confirmed a strong inter-correlation (r ¼ .61)
between these two scales. Also, Davis et al. (2011) show how
COM is strongly correlated with CTN, EID, and INS (r ¼ .57 to .68,
Tam, 2013a,b,c). More recently Kim-Pong Tam (2013a,b,c) un-
dertook an important cross-border and empirical study to un-
derstand better how seven of the various measures discussed
above are similar to, or different from, each other. Table 3 below
shows the correlation and its respective 95% confidence interval
of each possible pair of measures related to CNT against criterion
variables for one of the cohort samples. The criterion variables
used by Tam included (i) the five traits and values of personality
and individual differences (Costa and McCrae, 1992); (ii) contact
with nature; (iii) “subjective wellbeing which includes both a
cognitive component (satisfaction with life) and an affective
component (pleasantness of emotions)” (Diener et al., 1999); and
finally (iv) environmental behaviour which included attitudinal
support for environmental movement/causes and self-reported
ecological behaviour. Tam's findings in fact show “strong
convergent validity and little incremental validity among these
measures”, which suggests that they can be considered as mea-
sures of the same underlying construct. This should instil more
confidence in the use of these measures.
Nevertheless, these results also suggest that while the subtle
statistical divergences of these measures cannot be ignored, it is
evident that NR and EID show a persistent correlation with the
criterion variables, and that the NR scale was consistently reliable
“for traits, subjective well-being, and environmental behaviour” (Tam,
2013a,b,c). Also Tam shows that the multi-dimensional measures
consistently showed better results which suggests that CNT isCategories
(i) Empirical research (i.e., qualitative and quantitative studies),
(ii) Reviews, and (iii) Essays/comments.
gramme i) Stand-alone, ii) wider.
Yes/No. (i)No funding; (ii)State funding; (iii)NGO funding;
(iv)EU funding; (v)Internal funding; (vi)Source not specified.
which (i) Journal name; (ii) Origin of main author.
linary (i)Psychology, (ii)Human geography, (iii)Biology, (iv)Physical
geography, (v)Sociology, (vi) Medical, (vii) Conservation.
vironment? Yes/No. (i) Natural areas (not directly modified for human
purpose); (ii) Rural areas; (iii) Urban areas, (iv) Office
environments; (v) Outdoor areas or urban parks;
(vi) Contaminated/polluted environments; (vii) Other.
(i)No stakeholders involved; (ii)Official agencies; (iii)NGOs;
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Table 2
Measures of CNT, with a brief description of the dimensions identified and variables measured. (CR ¼ Cognitive representation, Affective affiliation ¼ AA, Relationship commitment ¼ RC).
# Date/authors Measurement scale Abb. Dimensions of CNT CNT constructs identified Factors, attitudes, constructs or variables measured Measurement tool
CR AA RC
1 1998/Stern and Dietz




EVO Uni-dimensional ⌧ ⌧ Measures value orientations towards the environment.
▪ Egoistic values e respondent's interest in
environmental issues that affect people personally.
▪ Socio-altruistic values e environmental actions
due to moral obligations and that may have
consequences on other human beings
▪ Biospheric values e cost and benefits to
nature as a whole
23-item measure, scored







EAATE Uni-dimensional ⌧ ⌧ ⌧ Measures 2 attitudes (Ecocentric & Anthropocentric)
across 3 sub-scales:
▪ Ecocentric attitudes e valuing nature and protecting
it because of its inherent value.
▪ Anthropocentric attitudes e a belief that nature is
only valued for material benefits that it can give
to mankind.
▪ Apathy toward environmental issues - a skepticism
of environmental issues and a lack of concern in
these issues
33-item measure, scored





NEC Uni-dimensional ⌧ ⌧ Measures general feelings about environmental




▪ Hierarchical cultural biases
▪ Environmental attitudes and beliefs.
10 item measure, scored
on a 7 point Likert scale.




PRS Uni-dimensional ⌧ ⌧ Measures qualities of restorative person-environment
transactions.
▪ Being away e getting distance from some ordinarily
present or routine aspects of one's life;
▪ Fascination e particular contents and events in the
processes of exploration;
▪ Coherence e a function of immediately perceived
elements or features of the environment to one
another and scope;
▪ Compatibility e match between the person's
goals and inclinations, the demands made on the
person by environmental conditions and the
patterns of information available in the environment
for support of purposive and required activities
16 item measure, scored





EATN Uni-dimensional ⌧ ⌧ Measures emotional inclinations toward nature as love
for nature and feeling of oneness with nature
▪ Love of nature
▪ Feelings of freedom,
▪ Feelings of Safety
▪ Feelings of Oneness with Nature
16-item measure, scored




New Ecological Paradigm NEP Multi-dimensional ⌧ ⌧ Measures sentiments and attitudes towards nature and
the environment.
▪ Ecological worldviews (‘primitive beliefs’)
▪ Environmental concerns
▪ Degree to which the respondent views humans as an
integral part of the natural environment and their
relationship with it.
15-item measure, scored
on a 5-point Likert scale.
7 2002/Schultz Inclusion of Nature in
Self Scale
INS Uni-dimensional ⌧ Measures beliefs regarding one's feelings of connection
to the natural world
Visual measure of 7 pairs
of overlapping circles, scored













































Table 2 (continued )
# Date/authors Measurement scale Abb. Dimensions of CNT CNT constructs identified Factors, attitudes, constructs or variables measured Measurement tool
CR AA RC
by scoring each of the 7 sets
on a scale of 1e7
8 2003/Clayton Environmental Identity
scale
EID Multi-dimensional ⌧ ⌧ Measure the extent to which individuals identify with
the natural environment and environmental causes.
▪ Individual's past and present interactions with
the environment,
▪ His/her self-identification with nature,
▪ Environmental ideology
▪ Feelings of personal connection
28 item measure, scored on
a 5-point Likert scale
9 2004/Schultz, P. W.,
Shriver, C., Tabanico,
J., & Khazian
Implicit Associations Test IAT Uni-dimensional ⌧ ⌧ Measures attitudes with strong affective components
▪ Classification of words into four categories e
2 representing a concept discrimination such as
flowers versus insects, and two representing an
attribute discrimination such as pleasant versus
unpleasant
▪ Distinguishing between ‘nature’ words (ex. animals,
trees) and ‘built’ words (car, city).
Computer based test which
measures latencies of
responses to these tasks,
and interpreted in terms
of association strengths.




Uni-dimensional ⌧ ⌧ Measures the extent to which respondents feel a part
of the natural world and how emotionally connected
they are to it.
14-item measure, scored
on a 5-point Likert scale.
11 2005/Beckers Human actions in and
reactions toward nature
Uni-dimensional ⌧ ⌧ ⌧ Measures behavioural influences by assessing the
number of behavioural steps and the difficulties
of each step separately.
▪ Reason (i.e., the intention) behind a behaviour.
▪ People's connection with nature indirectly as a
predictor of people's conservation.
21-item measure, scored
using a simple yes/no





or Connectivity with nature
ECS or
CWN
Uni-dimensional ⌧ Measures the extent land owners feel a sense of
connection with their natural surroundings.
4 questions scored on a
5-point Likert scale, and
three sets of Venn Diagrams
depicting configurations of
2 overlapping circles that
represents yourself and nature;
and respondents are asked to
choose a set that reflects how
they feel about nature.
13 2008/Leary, Tipsord
and Tate
Allo-inclusive identity AID Uni-dimensional ⌧ ⌧ Measures extent to which individuals may include
broader categories of people, animals, and inanimate
entities in their self-concepts
▪ Eight items concern other people with or without
a relationship to the respondent,
▪ Other eight items refer to animate and inanimate
objects in the natural world.
16-item visual measure
depicting 8 sets of overlapping
circles and 8 sets that depict
animate and inanimate objects
in the natural world; and
respondents are asked to
choose which best describes




Commitment to Environment COM Uni-dimensional ⌧ ⌧ Measures commitment to the environment.
▪ Psychological attachment
▪ Long-term orientation
11-item measure, scored on
a 9-point Likert scale
15 2009/Nisbet, Zelenski,
& Murphy
Nature Relatedness Scale NR Multi-dimensional ⌧ ⌧ ⌧ Measures the affective, cognitive, and experiential
aspects of an individual's connection to the natural
world, and a sense of appreciation and understanding
of the interconnectedness of life in the world.
▪ Self e an internalized identification with nature,
reflecting feelings and thoughts about one's personal
connection to nature”.
21-item measure, scored on












































▪ Perspective e external, nature-related worldview, a
sense of agency concerning individual human actions
and their impact on all living things.
▪ Experience e a physical familiarity with the natural
world and the level of comfort with and desire to be
out in nature.
16 2010/Perkins Love and Care for Nature
Scale
LCN Multi-dimensional ⌧ ⌧ Measures an individual's personal and emotional
connectedness with nature, and his/her underlying
construct of love and deep caring for nature.
▪ Psychological determinants of environmental
altruism across a range of contexts
15 item measure, scored
on a 7-point Likert type scale.
17 2011/Brügger, A.,




DCN Uni-dimensional ⌧ Measures personal attitude which can be indirectly
derived from inspecting past bonding activities via
responses to statements that reflect an appreciation
of nature.
▪ Past bonding activities
▪ Evaluative appreciation of nature
Assesses 50 behaviours
across a 5-point frequency
scale from 1 (never) to 5
(very often) and dichotomous
yes/no questions.
18 2013/Silvas V. Daniel Emotional connection
to nature
ECN Multi-dimensional ⌧ ⌧ ⌧ Measures emotional connections to nature and
relates them to:
▪ Concepts or attitudes attitudes to protect nature
(ATPN), and
▪ Willingness to protect nature (WTPN).
Assesses 20 polar emotions
across a 5-point semantic
scale, and assesses AATPN
and WTPN across 5-point
Likert scales.
Table 3
Descriptive statistics, inter correlations, and factor loadings of the various measures (incl. Studies 1& 2)a e Tam, 2013a,b,c.
COM CTN CWN EATN EID INS NR AID LCN
COM e .81 .80 .81 .85 .66 .88 .62 .84
CTN .78 e .84 .74 .81 .64 .83 .65 .84
CWN .67 .72 e .70 .75 .67 .78 .66 .78
EATN .78 .71 .66 e .76 .59 .77 .53 .82
EID .85 .77 .66 .79 e .67 .85 .65 .85
INS .48 .53 .44 .40 .46 e .63 .86 .67
NR .80 .76 .66 .75 .82 .44 e .63 .82
AID e e e e e e e e .62
LCN e e e e e e e e e
Study 1 mean (SD) 4.66 (.83) 4.47 (.67) 4.70 (.87) 4.59 (.69) 4.55 (.76) 4.01 (1.46) 4.42 (.68) e e
Study 1 alpha .83 .79 .61 .84 .89 e .83 e e
Study 1 factor loading .91 .86 .76 .85 .91 .52 .88 e e
Study 2 mean (SD) 5.21 (1.15) 4.85 (1.04) 5.01 (1.39) 5.01 (1.05) 4.88 (1.22) 4.53 (1.96) 4.92 (1.00) 3.72 (1.52) 5.26 (1.25)
Study 2 alpha .93 .89 .86 .93 .96 e .90 .92 .97
Study 2 factor loading .93 .90 .86 .85 .91 .73 .92 .71 .92
Based on Fisher's r to z transformation (Fisher, 1915)
a Note. The numbers below the diagonal were findings from Study 1, while the numbers above the diagonal were findings from Study 2. All correlations were significant at the .001 level. Study 1 used undergraduate students
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Perkins, 2010).
3.8. Links between CNT and environmental policy/management?
Out of the 90 studies identified, only 30% (27) of the papers
reviewed tried to link the CNT construct with practical implications
for environmental policy and planning efforts. The potential
detachment between humans and nature can have serious impli-
cations for people's future environmental values, attitudes and
behaviour (Vining et al., 2008); and can definitely provide critical
leads for CNT constructs' application to management and policy.
Research suggests clearly that CNT does indeed throw light towards
conservation planning and practice, and where or when social
preparedness is underdeveloped and necessary (Sloan, 2002).
Similarly the values and knowledge held by local communities is
acknowledged as being valuable for biodiversity conservation, and
there is a clear need to combine social constructs with biological
conservation (Pretty and Smith, 2004). Consequently, assessing and
evaluating the driving forces of CNT in our society would rationally
seem to be a matter of high priority for environmental policy and
management. However, most published studies seem to have a
purely exploratory approach that only add small incremental
findings and new dimensions to the empirical body of knowledge
in CNT; and only provide somewhat limited contributions to the
development of environmental management theory. More effective
and multi-disciplinary research that is relevant and involves envi-
ronmental practitioners or policy makers active in the field is
necessary; and more feedback is required from those same prac-
titioners on how they think CNT can be useful to conservation
research. Future research must explore ways how CNT can be
applied to environmental planning and management efforts which
offer implications for understanding individuals' orientations to-
ward the environment; and which take cognisance of the unpre-
dictable and contested elements of conservation decisions (Whelan
et al., 2002). A good start in this direction was offered by Gosling
and Williams (2010) who studied the associations between pro-
environmental behaviour and two other types of emotional asso-
ciations, namely place attachment and CNT, in the context of
farmers' management of native vegetation on their land. The
findings were consistent with current frameworks and suggest that
“emotional association with nature leads to an expanded sense of self
and greater valuing of non-human species, and so to pro-environment
behaviour”. This further corroborates the relevance of applying
more social and affective strategies in environmental management
to promote conservation behaviour.
4. Concluding remarks e some suggestions for future
research
While many established authors have made significant contri-
butions to the literature over the last decade, the present work
highlights new opportunities for future research on CNT especially
with regards to spatial representations of CNT, and applications of
the concept in environmental management. Researchers interested
in understanding, or influencing people's attitudes and behaviours
towards the natural world, may benefit from CNT concepts and
measures that assess the subjective experience of ecological self
and the interconnectedness of humans with nature. The assump-
tion from the literature is that a focus on interconnectedness and
dependence with the environment may result in enduring and
committed conservation action. However, further research is
needed in order to transpose these notions to different populations
or cultures, and to consider whether CNT is felt similarly by the
older generation, children and students, or people of differentPlease cite this article in press as: Restall, B., Conrad, E., A literature rev
management, Journal of Environmental Management (2015), http://dx.dcultures since responses can generally be more diverse (Calder
et al., 1981).
Despite the dynamic progress of the CNT literature in ad-hoc
empirical papers, the authors express their concern about unclear
relations between CNT concepts and other similar psychological
constructs like place attachment; and the extent to which such
constructs combined can be used as predictors of commitment to
the environment. Further interest in exploring more holistic theo-
retical frameworks that clarify the overlaps in fragmented CNT
concepts, rather than just concentrating on CNT constructs in
isolation, is therefore necessary. Future research could also delve
into the various consequences of CNT to understand whether
people who are highly connected to the environment have a sig-
nificant motivational orientation to compromise on their self-
interests for the longer term benefits of conserving the natural
world. Similarly more needs to be done towards multi-disciplinary
research that is relevant and practical to both environmental
managers active in the field in order to ensure that CNT can be
useful to conservation research.
A case can also be made concerning the absence and application
of geographic visualisation techniques to display social constructs
like CNT. This point of view could provide an innovative GIS land-
scape that can provide policymakers withmultiple and exploratory
perspectives of CNT expressions towards nature; and provide a
unique point of view towards guiding participatory protected area
planning and management.
The main progress in the literature seems to have been made in
the development of CNT measurement tools. Research indicates
that there is strong convergent validity amongst the different
measures due to their similarity, and functional associations.
However, the predictive potential of each measure could depend
partially on whether the application of CNT constructs in conser-
vation literature is more focused on the cognitive, affective or
behavioural aspects, or a combination of other factors. Further ef-
forts towards the exploration of multi-dimensional measures is
recommended since they consistently stand out as showing better
results. In conclusion, future research primarily needs to explore
answers to the following pressing questions:
i) How can environmental and resource management practi-
tioners operationalise approaches that include deeper psy-
chological values people assign to natural areas for more
effective and inclusive environmental management?
ii) How can CNT be applied effectively to environmental man-
agement in combination with similar social constructs like
environmental or recreational behaviour?
iii) How can social constructs like CNT be represented spatially?
iv) What qualitative methods might be most appropriate and
effective for studying CNT in different populations across
time?
Answers to the above questions are necessary for environmental
management to develop a broader theoretical framework that in-
cludes the profound, affective psychological and physiological re-
sponses to natural settings which are more socially sensitive and
politically responsive towards resource or ecosystem management.
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